Allosteric and non-allosteric phosphofructokinases from Lactobacilli. Purification and properties of phosphofructokinases from L. plantarum and L. acidophilus.
Phosphofructokinase (ATP : D-fructose-6-phosphate 1 phosphotransferase, EC 2.7.1.11) from two different lactobacilli, Lactobacillus plantarum and Lactobacillus acidophilus were isolated and purified. Both enzymes have a molecular weight of 154 000 and consist of four subunits of identical size. Antisera from sheep immunized against the purified phosphofructokinase from L. plantarum showed immunologic cross reaction with the enzyme from L. acidophilus. In spite of the close molecular relationship indicated by the immunologic cross reaction, the kinetic behaviour of the two enzymes was strikingly different. Phosphofructokinase from L. plantarum showed pure Michaelis-Menten behaviour. Phosphofructokinase from L. acidophilus, however, showed sigmoidal substrate saturation curves for fructose 6-phosphate in the presence of slightly alkaline pH and high ATP concentrations; it was activated by fructose 1,6-biphosphate and inhibited by ADP. The results indicate that even enzymes which are structurally very similar may differ greatly with respect to their kinetic and regulatory properties and suggest that allosteric and non-allosteric phosphofructokinases have the same origin in evolution.